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^%El©^(3jSj^eT. ^H-rae^O^tt^RliEiiJ&So 4096ii 

i ) F2 %m 

#F2##fT'&5#. ##PJ©#&£*iJfflb£F2 Affile £*U;f N ^S^-*HS 

TfcfctK -|£©F2##Thl5jD<> $>Sjtfe^{C-ot>T^n^o^(A)^, 
&^Jg©^&BK©M©;fc£lfM& (B) -fc&3IA/t*'£iau ^»©F2£&*o 



WO 01/22074 



PCT/JP00/06512 



-11- 

mmmz'£&* : Emm5o m<**m^ti&. 100 ^MtooTistjife? 
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^©x>— fcoOTlfcDjgLT^Dy^-r 1 IhI©7*d 
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ug^S) *«tt)BcoEI,MseIC:J:ft2««Mb*fi^ 

2 31©^* hfc£Oii 8-12 S07^d^U>^^^^^©^® 

awfl±r*. 64*>r;i/-cat4^-fT— iryh-c, ttzo-r-*^ 128 

2 * ht- 10 -©?*»# 1 0relr2.So #§2^ 
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^-A^CDTXvA^XSim^^-^KORK 99^^fflV^T 2 >r3ii:£X22 

7^-#-©AFLPit!j0£ft»tu ^n^-ei3f#f>nT^^45 -^-^-fr^-s 

ffl^lt^ 272 ^-*-^^>^^itSI^«Ufc0"J^^1-(Ell)o d©i§ 
-&X*k ~AX« ^3XmPi1felI!©{1^#X£X:fc^ WluO STS x'-*- 

^(Cct^ mmcoim<Dm^ t tm t x ^ 40 fg©a* #st£&£ tix v n s 0 #$6na 

FLP (Dftmit EcoRI(6 j&XISfi) £ Msel(4 i^&mmtX 2 I«<b Lfc^ y ABft 

©2&*ii|i©|5£©2tf:X^ x'-iiUXfciu 1 &X^^-©3'$iJiC l~gfri&* 
©3IiRiS?'J £M t £ X 7 >T v - £ ffl v > X s ^ ti £ jg£r L £ £ Pd% t & 

-ov; AMfrtdttZftmmzmmgitz&izfrZo a+m X(o\mm^ta 

:450MB) 2 »77-f ^—b Ltli EcoRI StfMsel +f 

tifcJtiK r2.^v~*~©^tBj X'M^fe«fc-5(3TOLXiKl50©^> K# 
S^Wfc:ii«*ns^i:t:«c5« t^fc*>#l8 (40MB) ^©fctt&g&CDIM X© 
$V Af^ if*>£fr©MI&-!M hx& l «££tt©&*ffi*J©tti!fflfc:2: ifto* 
d ileitis 50 *x (40MB/450MB) x 16=70 *©M> V'&ltZtlZ tmftZtl 
ZZtlZte&o -^s yyAit^X©^§^^C^lNX{±s AFLPX^v- 

#5. 

pcr Jinsft * f s tc z ti & ©*mx- t* * © £ $ 2 *& ^ t x 
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(#J : tf^A^ :5.5GB) XI* 2 ltOtliA'> K#£ft^iC#gt 

£*lft^o ££T-8.5ME?it©Ao£gt£^;i/£m^ DNA1t>7";i/£ 50% 7 

HPgS©i§®T*{^ ^;Ait^ X#;*;£ < ft* (con AFLP teSSttcftoT < 3 

3.,4.,5.^T-^Lfc^BJ©H5ig^tC^^T(^ ^tl^tKDWi&lzmbXft 

-*i:fcS«ft>*> K 

lzW\LZ?mznZ&feLX : £<Z>ffi$5ffi*7'^'(^—tTZ> SCAR(Sequence C 
haracterized Amplified Region)^— io — ft* Z\ £&X%2>(nM@\ 3 )o Z\(D 
%k&lzi± cyber green ^M^fe^fflV , »fe^* s ^©i4/±lA s ■^t)■^t■V^o 

h*©i5j^ttT*^Tsfe>^n*sit)m-r3^*ST-#fti\ ->-?^>v—zmm 

Ltz AFLP SfcittSfc-T* ^ **W©*^«i1ffifllTSfe t) ft^?,^*® AFLP ©fig 
^ d — — > ^T'WrSl^ 2. , 3. © J: ? ft J5mZ'&&T<D mmom^. 

mw—t3-*m%.\stz'&^ zti^zmmLx bac^x^ v-<d£oW;j± 
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*-*m^XdKD&m,TZ>? v->*m%.t% Z. t*m *)MLX( walking). 31 
fc^©iM£fc&v-£-(flankiiig marker )(Dm%M&T2>— ^O^d — >(D 

mm^tixm^ntzM^m^ >7v>tfimzmm$nx^z>Wi'&i±, 7.0x0 

— AFLP £fr -otz^ *^^fA§il^i#rn^ ^fBS^Inll:^^ h* 
£ 4> © tiffin U z<D%.miz£K) &T t*iyyA©^-^i>7^fcfl:, 

v j Ais-t ^>x(Dimmzt/v z$z±{zmmfrr %zt$> °smz & a „ l& 
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(500MB gjg) T*tt, 1 AT 1 5MIgre£$V A£*M— -f 2> =» > 

fc&oTi^fc* *f8^-C*t±AFLP fc©Sfl»^t>-&tz«fcDx Pi*© 3 JfiSIE9!l fcffi 
U — >T* 30-50 — Jgt;if§3£i:#T-§&o dft£©^gl$M'> 

©#*&?&££ BAC — >©££<); D+#/h£< IrIC * — 

AFLPM> Kt^-f ®^D->CD(ilSlMl©^Mi:Sfe 

/7 u— ifc<H chairs o ^^!:t7*7^77 u— ***-r*^n 

^7D- >fr?>'J>§©DNA Slfetl^ls fi\ #k 7U- htt©^»*ft^f 

nmz.tti%±>f; a dna zmmt-rz u->^mmu->(ommz^x aflp 
/^->*jt«[m«y y a dna s«FSi:-ra*?f£©^> k ^ist5^0-> 

iz 2o&OLlin<@©*tJ&£n — >#£3^ 2 3 ©8{@&^L&n 3 flI©^o- 



WO 01/22074 



PCT/JP00/06512 



-22- 

d©£ -5 IZ Its %^Sgjg©$V A-iM X(gj 40MB)T* 120kB ¥&l©-r 

>^-b+M xcd^j?^ ';-T-&*uf N ® i yyAii©i^77-f77 ';-(± 

« 300 *D->i:&!> x 8fr6*J6*ri/-hfc«to*c:fc#T?S« 0 cft&e, 

«x mmv->yj^ zo u->tzttL-cttm<Df;&2 u->mzz u->^m\,x 

& 2 tfctfWi/T* 6 y y Affl^^-tf^^ << u - tftto^/A?^. 75 i; 

#©M> K©|b|£ • Mfo&ftZtztl-rZ 25 [h]0^»jT 1500 ;fc©M> h'©^f 
JiSASRjfilfcJ&So dftfciu 40MB/'1500*=27kB/*©^T-fet), 120kB ©¥i§ 
X©BAC ^D-vii^tT, ¥^4.4*©7t> K &m7££tl& Z. i: izffi^f 

^g^VA^X (450MB) t3^UT*»¥^>-^- h"!MX150kB© 
6 ? yAfii©7^77 'J-toi^^.ljgi^Affiio 32*fc©Xb- h 
£flH>T16fi\ 123?!K 16x2 7*1^— h y ^X^ftMf-SC ^{Ci D N 6 

ij-x^x-^ im^mniikmi-rzz.t&°imT'#>*), 1 013^25 ©m 

> KO^ASfrtotlSo 200 ®©&»rc 5000 #©/t>. K<DH5£#fifto*U £ft 
fct 450MB/5000 *=90kB/*©l&ftfc:ffi^-r-5©-^ 150kB ¥&J©;7 d-># 6 fg 

Tfe£i;#;l£>ft£o 

m-e&h 0 \%™ft<DV))/Afo*mmzfomT%z\bi$-?:^z> 0 i^©^;k±i * 

U 4i © 66 -68 ft § =3 - A (3 £ >) +>- > yjv T X 4 m © t> = ;U 
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)\,/V)W 4^©^;UT-« 256 t>->7*;i/$-JS^^fij-r2)** s T-^?.o 8 SOT 

ill 2 (is >tv A^«^cffliNi)«m^*«mti)^a©^;i/teitMp D p*^'r 
wnt&Zo 4mcD&m-?--£i-mffizn^>y°?'< x--^a,b,c,d{c-^t. 

^*V?ft;fefr£> $11* avrPib-, + , avrPib-, +, Fl 1* avrPib-6 fcfc, 

+6&T AFLP tmfr&to&tz'f S 2>7£&frtiT%ft^tzo 

fgM®^> K$r^fo A,B,C ico^Ttt 1 ^ U -->^*{i±-C^ii t>3tfc 

tc&jgio ltTC 3-4,000 #©M> lS£4*fc&t&T-§3©T- 
12-16,000 #<D^> h-CD^S^ff^-So ZZ-zm^fzT'^J^—^T'CDmiRZ? 

KtS:(iEcoRHaJT3^s Mspl #JT- 1 M^^Tl^. 3 
^IS^O^Ws #J5%T&!K V^t3#!®0£4V A^ 500CMTfe-S© 
T** 256 7*^V^-^TT'i& 500 #<Df-M^> b*#*#£*U 1CM/*©"?— ts— & 
J^T-^ y A £ £^--T- § £ o 

. 0 6tt. RAPD^^^y A^fi^ilTff e>nfe^^O*.*>^S©#^tS3te 
^? avrPib CDj£{g^-£-£ Fl 125 WX Zft^tKDJS&X v y £ > ^ L 
T^^tlfeatfi^ie^^ilfeia^^-ro 311 tc^Lfc<fc5fcRAPDan?(±700 



WO 01/22074 



PCT/JPOO/06512 



-24- 

T-ff^ftfc^-^-o (Rn) :RAPD&T-f#£>ft£:V-;*j- 0 

a. ^^©-fe;i-D-^^^^^ ^ 7X: bc-3 (D&m-?-ti-\km 

(Mil: japonica). ^Jf ft(£t30*^©'^P^ S^(fttt)^ 
^cDM;i/^ S£M3£4* (Kasalath: indica) 0 &mt^)lt>mT~WmteMifim 

®ztLZ>mfc?%Lm^-t>-(DmMZ7jito wm*^>vtzif?:t> ii/->i 

t) 20-30 *u ^^W^V h*^#»nrasmrii©¥±9 50«^#l 

x mM*£ =3 H ( 2 Ife Iz 7X7 A ¥ (6 Ife ) iz £ £ M L 7 

fmte&#£>, 2^t££^T^£M/^-£fTi^ 7X v A^ITfti: Lfc 2 

^-eJt^ufc^m-efeSo 32 u->-e 16 7^"C*-mz#tt2>m*tmLtz& 
m9&, kit r$>%tzz%i?A tz&mmte^> Fzmmisxmzntz scM(seq 

uence Characterized Amplified Region)"?— ti— ©#I£tj^ 0 S$EoP##fi=®£ 
Lfzy"5J-?-o Btts A©r^7— £fflOT£g 10 P ^i©M^ib PCRifill 

h'ftmmZtiT^Zo control 1 ttI2m^ffi{C^Mt it ft Y^y? 
V-htLtz$>(Do 
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40MB) OD^iSH >"9— h X 120kB <D 6 >f J L%<D^> 4 7^ U — £KK 1 f ^ 
•f S ^ o - > £ Is] £ -T £ j§£- £ ?fs L T V 0 

Ab->£©g+22 b->T^^tl^e 6^yA#£i^c2*fc0^;i/-e&i& 
"7 y 7*£ tifc AFLP V— * — & 227 "C & o 0 

[IU609 1 ] 4 ^©I^JF^itfe^ avrPib jtfe^CD5£^^^-*-®*l^ 

jtfe^l$Sgllt©&££t£*;fcc, avrPib fcfc-f *©&ta&jf£^ Pi-b tC*$J&T3U 
* *»^®©#^t431fe^T% -©jtfc^jM^ *© Pi-b jtfc^tcfgft££;h, 
S d i: (c J: t> *©&m*4#65c:& UT & 0 . avrPib jtE^«H £ig - Pi- 
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v ^ >^£^*&©tt^ UT© RAPD mt*Wit<Dm'CtmLtzo 
avrPib £{£flL-tl^ (Pi-b * avrPib &J#fc 

Zftt>(D Fl ®J*£ Pi-b ^fcgaLT&Sttfcfctt* avrPib <D*M£ 

iSifct, avrPib«}#^;u-r (+) 7* (-) ^tt-en+»«fe 

4«^©-9">7*;i/^fflV^s 64x4ii!3=256 iit)£D7'^-r AFLP 
«"«f*fTofco ^&*>«3fK©4V Xii^40MB i:^*£>*\J 1/10 -Cfc&fctfK 
1/16 ggcD 75 ^7-A7WAt*n-t'§5o 
Jt^©fe»(3. RAPD (Random Amplified Polymorphic DNAs)&T<$ 540 T^-f 
Sffl^TiSfi%ffofc<Smi:JtRtfco RAPD^T'i±^M©1t^vU >>f;i, 
T% 0>J^«-^{C 144 U~>*I^B#(C?3cfti-rscia^T-§^^ A;u*an?tt5 
40x4=2160 ©U->*«E"r4&g#&»K 15 SWC. 3c5£t$®i^BJ§a&/\-> 
Y(Dfr 1860 KS-'Vl/^S-eltRtTft 100 ^cOMMfSX'^m^> h* 

C*UC*fLT> #i£-£fc!:4 Bra-C8j5700 *©;t> K*lt«tft*-r* d £#T* 
1^ 304 *©^S!A>K*mtHLfc(^l) • £ftfr£>, RAPD & 

© 11 miz&XZ. t&mZtlZ (5700/1860 x 15/4) 0 
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MfcTftm^y K©^M(i RAPD t AFLP T-fct^*ve*U 6 *t 41 *T*feofe 0 
<lfte>©/\*> K££-fHPg© Fl£U2lfc£ffl^-tti&£U 1&*£ »J-->^£ 
ff^>fc(ia5)o ££>tc:Fl©#U&£ig J pLT*ToTs ^HfttZii Fl ff#c 125 &X 
©f&£T- avrPib 3£^©maflbEl*^^Lfe(El 6) Q RAPD mxit 2 
12 #©M> K*s^^g^3jt^avrPib^e, 20 CM WF*I(3&3 Z £&^£tltzo 
m<bB&)&fcTKl%L^'*> \ t &MPdmX'mt>tltz%<D~(:& 5.3 CMT&ofc© 
CMU #arC-f3£ftfc *>©-£& 1.8 CM fcttiRjfifrofc, l^fcfc#iST-t± 
1CM ttsK 80kB JC*@iyT£©T*. ^©lg«lli^Sfl!lE!©ft»t:+^fT"T? t Sffi 
HI ill^&o 

[nn^i2 ] >r *©# v^r 5>x^<&gfe^©— -3 bc-3 ©ii7^t>y 
^ * ©saunas© '2 «jp(3^g^-b;bD-^^^T-s^ < tn~>tz&mfc 

(ii^J "yX : brittle culm)©— ot-£>6 bc-3 ©JKBafi^OSSfiSCttK*^— 
*-*^yAj£S?£-etft5jlUfco F2##r©fc#>©£IB©«8ci:LTt±. japonic 
aS©bc-3&f3# :M11 N indica SOS^S Kasalath £©3*IE£ffll^o F3 ttt 

x, *n*ti<D>fs &mh&m&Litt>(D^ mmmtmz aflp tm^6^ 
fcyyAj&iatis^v^McftLfe. ^n^nosss ecori(6^s^ 

ISO, MseI(4JfiSKSI)©2«m©as*-C2MfgflSbfc^s ^ti-?n©»*©tS0 
iMC^lfc 3^S©MIR^^b^-^ K^^O 7-^^^-1430 *fi<fr£rfr-t* 

icot^ /N*;i/^^*f(cj:^^y A^S^^igfflUfco ia'7(i-?©i^-efes 0 
*©&£s 97 ©iEflr^-Jb— ©«»#*§ £*U -©"5*> 50 

e»s ^-*-©$i^#x.^^^ttjr^©{3W3Sji3ffl^^^i:dST-^^o 

10M#^o©&t$*^#;(20 Ifefei*:)tcfc5 F2^*f 
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©SgSbPOCMO) ^— *«loBtb$tifc(0 7)o 

(5.5GB) ©cfc3C^yA*M , X#ffitoT*#fc£«n?ti:. AFLP (C <fc 

m3t-fe^ -r* (45omb) w&(D>fj 2±vj zczmtft&mgkftT- z 
MiRy^^ ^— ©»s*i^>r©*— 3©*rf&?area&a#s 3-3o©mir^— 

^ffl^T*)^;H3 6-8.5M©^m^Px.fc^^T^ t?->X;i41M[lzfc 5 
0%©*;i,a:p^ K^iPx.. **ftjifi]iul3 90°C3#©&£t£*in£ DN 

^ji>-9— ^T^A^OAFLP *frofc»^-C h*&#i&88# (Ca 

stilioni et al. 1998 Genetics 149: 2039-2056 )T-£>£©T% *U67%©^>K 

5-6 \%<Dmwm ztizzttteZo 
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#J&^> — >T*^lim. m^fe^ (vistra green) X'%k&LXW 

DitiU TEM*7 5» — *T#«fcS?tfciL-tJ&»£ AFLPffl© 7*7 SrfflOT PCR 

>^|p|^f H»J3©cfc^t3UTf#5>ft£: SCAR v-£-£*tJffl LT> 

-hzftmLx&< 0 mz±v; -7*7 <j-£#§ijlt i y^MBiwT© 
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I/ — h©^#^£^hUTl^D^1ff#^£&^D->fre> lOng "3~DCD DNA 
D->^5,ii. 7*b- hS-^^iJ#-^{3Ht»t)^<-r^T 10ng-3oDNA 

^#^?> DNA W Lt *.J:l^ ttmbtz2>±?; Afrt>m^£titzl>->(D 
^^^^{3frx.«<fc^(l21 10) o 

HlOATtts 1^*>#!S (40MB) (Df;&5'(75*)- (¥&J 120kB;6yy 
A*§^) £ I ^&m£ I 7 S At^M? % 6 M<Z) j y-77 J &5 j 75 *) -iZftm 
Lfe^t^V^T. 6^7^ h(3^CD^;i/rb- h)^?>^S 1 -D<DV7 
>f S 1x5475 U— #£>^<Z)^D — >>&|sI^-r^73^^^LTVN^o 1 It TV 
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p_> (6^|x6^--7*U— h =36 ^D->) (DT^Xfrb DM £ 10/zg -3oJft#> 
T Iff g£ttitT3&*S1t>:7";i/£;LT^£o -r&fc>*K 1 WyA7-f75 

>7VW It20©^-9->7;i/T*-9-7>7yA^'1'75 U—:£flMZ> 8x6x6=288 * 

Hfc©^K66 b — >)T*li3 ocDIf^y A^ 7^ D — £|5jBS(3Mr£- § £ 
©T\ 2t©m*i^yAv 6*77^ 7^ U— T-^So -r&fetu 1 

7?j^—^7tz&2> 1 0© AFLP %%z.til£, m 25-40 *©a"> Ft 

ifoyy A^S^T-(i4l^©^;i/^:fflv^^©T% mo* 

ujt* 2/7^ {3 z^m^ntc so-so m- > k izttm-? z?a—>&mmz 

0-80 o-V-^Jfotttt-rSd*: # nJf&T* 25 @©SM?*iijT-#J 

1,200-2,000 h'S^y A£tt/fofW-tS£h#T-#£o ^fc^S©^ 

y A+^X#40MBT-&3 3££%;L£i: 1,500 #CDM> K#*#£>ftfc LT>7 
J A4>T*©M*> K©¥K)^S(i 40MB-rl,500 #=27kB/;fc£& ?) N 120kB 
#j/7D— XCTO4.4 #gd^"> K#f# ft £ deleft tK ^d— xDfiajg^ 
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& S at&? «I0 * flMK f £ fc a&© ^ Sto^K^ - * - * S^^T* -r 
ftTfcft (QTL : Quantitative Trait Loci) OffP*f sb^tfrtoiiSo 

<3>SH©aiS!l 
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v-->?\sXZ:(Dm$*\(DM1ift1y>t> SCAR(Sequence Characterized Amplified R 
egion)##r7B©7*7-f ^— £i&gt-r&o Z bfc SCAR ft — £/B^txfcf. ^ 

Zfrig^-ti-t) SCARft-rs^HJ;^ -T-ft-h LTte^ 

-S>-f <ft£ffe> ite^^CDBAC ^o->£$^±tf 3fc&i3fcf£i:Oo 

©^□-><DDNA^*^feT^it>7;i>^ftMLT^^i:-r-S>o dti^iiS© 
£>r y A DNA £HS "T 3 *f ag i: * V J A ^aic&T-*»t" 3 *C «fc D , £ 

(h io) 0 i ny hV2o-50kB mm^mx^y H^mm^ntvtSx ¥^L-t»* 
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1. ii^t^at^Mt-feot, 

WKltfcMSfc!) 32 W±©^^*4^|5JBttSM^i9c»J1-^c:h* s T' 
3 . &&§£##&m!HIfc: i5 2*i DNA £ t> MUZ *xfc 1 #M DNA 
JI 1 tCE3»©#i£o 

4©i^-rn* i {ciBi6©^o 

8 . mSLffl&Hfi^T p 2 DNA T*& 2k sii5£ll 5 £S3fi©#&o 

9. ^*^"rDNABfM-%»l»-rs^T*oTx tll^S 5 8 <Dl>-f*l*> 
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1 2. jUS^-flf* 5 F2 ##f s RI( recombinant imbred)##K £tzl± QTL (Quant 
itative Traits Loci) ##tT-&£k 1 tclgm 

1 3 . &®<DM&?mm(DfiFi&<Dteibizm&rz. m&m. 1 a>£ so^ma* 

1 4 . 1 3 t|3«©^iw«t >)8tlii£titz&M%mTf; A DNA 

KCttJ&f* ^D->^y A DNA 9 -f75 U-A»5>M^1~S^ 

(a) ^CD^CD^y *Mtl&Vk£$a<D 1 #V AW 

(b) u— i:^n^D->c^u ij-x^-rxvu- 

(c) ±T©7*U-h©^©ff$:^-r^D-> (iiX^D->P) N 
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m&m i 5 \ztm<Di5&o 

i7. mm*mm,fomTztztb(Dnmfam^w-c&^T, io-30cn^©y;u 
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